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(54) Surgical instrument actuating member and system for connecting different types of 
instruments 



(57) The surgical instrument system disclosed is 
particularly useful for endoscopic procedures. In the 
preferred embodiment, a hemostatic clip applicator can 
be directly connected to a trigger assembly or indirectly 
connected to the trigger assembly through the use of an 
extension. The connection between the extension and 
the clip applicator is secured to prevent accidental 
release during the procedure. The applicator receives a 
longitudinal input and translates the input into relative 
component motion through the use of gearing to apply 
the clips. 
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Description 

Field of the Invention 

The field of the invention relates to surgical instru- 
ments, for example those that can be used in endo- 
scopic surgery with the emphasis on applying 
hemostatic clips. 

Background of the Invention 

Endoscopic surgery frequently requires the appli- 
cation of hemostatic clips or the use of other instru- 
ments which can ligate, grab or rip for a variety of 
purposes. Several significant characteristics of such 
instruments need to be simplicity in construction, relia- 
bility in operation, as well as low cost. Components that 
come into contact with internal organs in the body must 
also be effectively sterilized. Alternatively, the construc- 
tion needs to be sufficiently economical to allow dispos- 
ability of contaminated components. The layout of the 
instrument needs to be such as to give the surgeon 
good feedback during the procedure as to allow as 
much control as possible while using the instrument. If 
component systems are used, it is important to have 
them securely attached to each other to avoid discon- 
nection during the procedure which could jeopardize the 
patient's condition should detachment occur during a 
procedure. 

Surgical instruments that are adaptable to more 
than one procedure are preferred. A versatile system of 
surgical instruments which allows different types of 
instruments to be used in conjunction with a given actu- 
ating system is also a desirable feature. 

In the past, various surgical instruments have been 
developed which address some, but not all of these 
needs. Some of the problems in addressing many of 
these needs is that a solution to one of such needs 
works at cross purposes to another. The result in the 
past has been fairly complex instruments which have 
adequately addressed one or two of such design 
requirements while compromising on the others. Hemo- 
static clip applicators of varying complexity are known in 
the art as exemplified by U.S. Patent Nos. 5,049,152; 
5,084,057; 5,100,420; 5,163,945; 4,496,090; 
3,675,688; and Reissue 28,932. Some of these patents 
reveal the use of a trigger grip to actuate a rod by which 
motion is transferred directly to an operating component 
for accomplishing the purpose of the instrument. Typical 
of such devices is U.S. Patent No. 4,759,364 which illus- 
trates pincers that are rod actuated. Yet, other clip appli- 
ers use a scissor grip and linkage in combination with 
spring forces to accomplish the clip application. U.S. 
Patent No. 5,104,395 illustrates this principle. Other clip 
applicators that work in a similar fashion employ a ratch- 
eted counterwheel, wherein, every time a clip is applied, 
the wheel is rotated giving a visual display to the sur- 
geon of the number of clips remaining. This type of clip 
applier is shown in U.S. Patent No. 5,047,038. Alterna- 



tively, to a ratcheted wheel indicating the number of 
clips remaining, transparent covers, such as shown in 
U.S. Patent No. 5, 1 04,395 have also been used to allow 
the surgeon to see how many clips remain in the stack. 
s GB Patent Application GB-A-21 62782 describes a 
surgical stapler in which a handle grip, when squeezed, 
moves forward a crimp bar which cams clip-forming 
jaws together. About two thirds of the way through the 
movement, a system of levers, gears and racks beneath 
10 the grip pulls back a clip injector in the crimp bar. 
Release of the grip retracts the crimp bar and moves the 
injector forwards. 

Outside the medical field, staplers have been used 
to hold objects together, such as in upholstery construc- 
ts tion. Typical of such staplers is U.S. Patent No. 
2,296,493 illustrating a hand-operated stapling machine 
using a rack and pinion linkage with regard to the staple 
feeding operation. 

The apparatus specifically described herein has the 
20 objectives of providing a simple and economical con- 
struction that gives good feedback in the surgeon's 
hand as to the procedure being conducted. A system of 
components is provided which has reusable and dis- 
posable features. The connection system between the 
25 components gives certainty of fixation, thereby eliminat- 
ing the risk of accidental disconnection during a proce- 
dure within the body. The system also provides for 
adjustability for using clips of various lengths or widths. 
The clip applicator also provides a feature to ensure suf- 
30 f icient jaw opening prior to feeding of the next succes- 
sive clip. This avoids the hazards of jamming. 

Summary of the Invention 

35 The invention provides a surgical instrument 
assembly comprising: 

an actuating member formed to be grasped by 
hand; and 
40 an instrument having a body; 

said actuating member having a housing which 
accepts an end of said instrument body. 

The surgical instrument system disclosed is partic- 
45 ularly useful for endoscopic procedures. In the preferred 
embodiment, a hemostatic clip applicator can be 
directly connected to a trigger assembly or indirectly 
connected to the trigger assembly through the use of an 
extension. The connection between the extension and 
so the clip applicator is secured to prevent accidental 
release during the procedure. The applicator receives a 
longitudinal input and translates the input into relative 
component motion through the use of gearing to apply 
the clips. 

55 Other preferred features are set out below in the 
dependent claims. 
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Brief Description of the Drawings 

Figure 1 is an exploded view showing the assembly 
of the components of a preferred clip applicator 
according to the invention. s 
Figures 2A-2C are partial cutaway top views of the 
applicator as shown in Figure 1 in a fully assembled 
condition and further illustrating the idler feature of 
the feeder. 

Figure 3 is the view at section lines 3-3 shown in 
Figures 2A-2C. 

Figures 4A-4F are sectional elevational views of the 
applicator with the feeder in various positions. 
Figure 5 illustrates the extension member with a 
partial cutaway showing its operation. 
Figure 6 is a section view of the extension member 
of Figure 5. 

Figure 7 is the view along section 7-7 shown in Fig- 
ure 6. 

Figure 8A shows the alignment of the applicator to 
the extension; 

Figure 8B shows insertion of the extension into the 
applicator; 

Figure 8C shows further extension of the extension 
over the applicator; 

Figure 8D illustrative relative rotation as between 
the applicator and the extension; and 
Figure 8E shows the secured position between the 
applicator and the extension. 
Figure 9 is the operating mechanism in an open 
position. 

Figure 10 is the operating mechanism in a closed 
position. 

Figure 1 1 A illustrates a partial cutaway view of an 
alternative embodiment of a stapler showing a 
formed staple; 

Figure 1 1 B is the stapler of Figure 1 1 A in a different 
position with the staple ejected; and 
Figure 1 1 C is an elevational view of the alternative 
embodiment shown in Figure 11A in partial cuta- 
way. 

Detailed Description of the Preferred Embodiment 

The apparatus A of the present invention is an 
instrument, or a variety of instruments, useful for endo- 
scopic or less invasive surgeries. The major compo- 
nents in the preferred embodiment are a clip applicator 
generally referred to as 10 (see Figure 1); an extension 
member 12 (see Figure 5); and an actuator 14 (see Fig- 
ure 9). These components can be used altogether or, 
alternatively, the actuator 14 can be applied directly to 
the clip applicator 10. Alternatively, actuator 14 can be 
used with other types of surgical instruments which are 
operable by longitudinal input movement which creates 
a relative movement in response to an input force to 
accomplish a surgical procedure. 

Referring now to Figure 1 , the details of the con- 
struction and operation of the clip applicator 10 will be 



described. A cover tube 16 holds bottom housing 18 
and top cartridge 20 together. A pusher spring 22 is 
connected at its distal end to top cartridge 20 and at its 
proximal end to pusher 24. The proximal end of pusher 
24 has a pushing surface 26 which is a surface conform- 
ing to the clip 28. In the preferred embodiment, a series 
of clips 28 can be stacked end-to- end in front of pushing 
surface 26; however, an applicator that applies one or 
more clips in sequence can be employed. The clips 28 
rest on a feeder 30 as does pusher 24. The distal end of 
feeder 30 comprising a pushing surface 32 which, like 
pushing surface 26, conforms to the body shape of the 
clips 28 for the purpose of further advancing a clip as 
will be described below. The feeder 30 rests on car- 
tridge floor 34. It should be noted that the assembly of 
the top cartridge 20, pusher spring 22, pusher 24, clips 
28, feeder 30 and cartridge floor 34 can be assembled 
as subassembly. The cartridge floor 34 has a plurality of 
cutouts 36 on both sides of its longitudinal centerline. A 
plurality of posts 38 conform to the shape of cutouts 36 
and align the top cartridge 20 and the cartridge floor 34 
to bottom housing 18. 

Vessel stop 40 has a plurality of cutouts 42 which 
are aligned with cutouts 44 on jaw 46. Vessel stop 40 
prevents vessel from dislodging clip 28. Jaw 46 and ves- 
sel stop 40 are put together by aligning openings 42 and 
44 onto posts 48 in bottom housing 18 after initially slip- 
ping the assembly of vessel stop 40 and jaw 46 through 
the distal end 50 of closure member 52. Jaw 46 has a 
pair of opposed tapered surfaces 54 at the distal end of 
an elongated slot 56. Mounted distal ly to the tapered 
surfaces 54 are crimping members 58 and 60. Closure 
member 52 is mounted within housings 18 and 20 and 
can translate responsive to a force input. A spring 62 
connected at its distal end to tab 64 on closure member 
52 and on its proximal end to post 66 on bottom housing 
18 applies a force in the proximal direction to closure 
member 52. Slot 68 on closure member 52 accommo- 
dates spring 62. Posts 48 in bottom housing 18 extend 
through openings 42 and 44 and into slot 70 on closure 
member 52, thereby, in the preferred embodiment, limit- 
ing the amount of travel of closure member 52 in the dis- 
tal direction. While a transition 72 is illustrated to 
accommodate the placement of the floor 34 over the 
closure member 52, the apparatus A of the present 
invention encompasses a closure member that does not 
necessarily include such a transition surface 72. 

Referring now to Figures 2A-2C and 3, bottom 
housing 18 accommodates spindle 74 of gear 76. Gear 
76 is a compound gear, which, in the preferred embodi- 
ment, is really two gears parallel to each other sup- 
ported by spindle 74. In the preferred embodiment, gear 
76 has an upper gear 78 and a lower gear 80. The diam- 
eters and hence the number of teeth in gears 78 and 80 
are different. The dictates of design determine the ratio 
of teeth and diameters of the gears 78 and 80 based on 
the degree of relative movement desired for the applica- 
tion. Different sized clips can be accommodated in the 
same applicator 10 by varying this ratio. While gears are 
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recited, other motion reversing mechanisms can be 
employed. This includes pulley systems as well as 
wheels that rely on friction to reverse motion, as well as 
lever assemblies. Spindle 74 may be motorized or pow- 
ered to accomplish reverse motion as opposed to an 
input force to closure member 52 or to feeder 30 which 
are preferably stacked. Referring to Figures 1 and 2A- 
2C, it can be seen that feeder 30 has a plurality of teeth 
82 which are visible in Figure 1 due to a partial cutaway. 
Another view of teeth 82 is illustrated in Figures 2A-2C. 
As indicated in Figures 2A-2C and 3, teeth 82 engage 
substantially in the same plane with upper gear 78. 
Lower gear 80 is substantially in the same plane as idler 
rack 84. Idler rack 84 has a plurality of teeth 86 which 
engage lower gear 80. As seen in Figures 1 and 3, teeth 
82 face teeth 86 on opposite sides of longitudinal axis of 
cover tube 16 with teeth 82 being in a higher plane than 
teeth 86 of idler rack 84. Mounted to the distal end of 
idler rack 84 is rack latch 88. Rack latch 88 has a canti- 
levered and inclined finger 90. As shown in Figures 2A- 
2C, finger 90 extends obliquely toward teeth 82 but is in 
a plane below such teeth such that upon distal move- 
ment of closure member 52, finger 90 skips over tab 92 
as shown by comparing the top two views of Figures 2A- 
2C. When the closure member 52 moves in the proximal 
direction, a tab 94, which extends downwardly from the 
closure member parallel to its longitudinal axis, 
engages finger 90 and moves it up and over tab 92. The 
proximal end of idler rack 84 is connected to spring 96 
with the proximal end of spring 96 secured to the bottom 
housing 18, as shown in Figure 1 . The underside of clo- 
sure member 52 has a notched area 98, as shown in 
Figure 1. Idler rack 84 has a shoulder 100 and an 
opposed shoulder 102. The notched area 98 in closure 
member 52 is defined by shoulders 104 and 106 (see 
Figure 1). The distance between shoulders 100 and 102 
is smaller than the distance between shoulders 1 04 and 
106 for a purpose which will be described below. Clo- 
sure member 52 has a notched surface 108 to accom- 
modate the feeder 30, as shown in the section view of 
Figure 3. 

The operation of the clip applicator 10 is initiated by 
a force supplied to closure member 52. Prior to getting 
into the details of the operation of clip applicator 10, the 
operation of the extension member 12 and actuator 14 
will be described. Figure 1 illustrates that the top car- 
tridge 20 has an L shaped slot 110, which has a longitu- 
dinal component 112 and a radial component 114. 
While only one L shaped slot is shown in Figure 1 , those 
skilled in the art can appreciate that a plurality of such L 
shaped slots 110 can be employed for the purposes of 
securing the clip applicator 10 either to the extension 
member 12 or the actuator 14. The actuator 14 in its two 
positions is illustrated in Figures 9 and 10. A handle 116 
is mounted to a trigger 118 at pin 120. Trigger 118 has 
an extension tab 122 which extends into barrel 124. At 
least one pin 126 extends into barrel 124 and holder 
128. Pin or pins 126 are mounted into a position so as 
to engage L shaped slot 110 (see Figure 1) of top car- 



tridge 20. Through a bayonet-type mounting, the clip 
applicator 10 is longitudinally inserted so that longitudi- 
nal component 112 of L shaped slot 110 passes by pin 
or pins 126. The clip applicator 10 is then rotated to 

5 move the radial component 114 of L shaped slot 110 
past pin or pins 1 26 to secure the attachment. It should 
be noted that there is a pin 126 for each L shaped slot 
110 provided in top cartridge 120. 

Tab 122 extends into barrel 124 and engages a 

10 groove 130 on sleeve 1 32. A dowel 1 34 fixes rod 1 36 to 
sleeve 132. A knob 138 is rotatably mounted on its cen- 
tral axis to barrel 124 and is retained against longitudi- 
nal movements by virtue of pin 140 extending into 
groove 142 of sleeve 1 32. When the clip applicator 1 0 is 

15 inserted into barrel 124 and engaged on pins 126, rod 
136 is aligned with closure member 52. As a result, 
moving the trigger from the position shown in Figure 9 to 
the position shown in Figure 10, translates sleeve 132 
and rod 136 distally, which, in turn, begins distal move- 

20 ment of closure member 52. It should be noted that the 
connection, as illustrated in Figures 9 and 10, is not a 
fail-safe connection in the sense that rotation of the clip 
applicator 1 0 can result in disengagement from actuator 
14. However, without the use of extension member 12, 

25 the procedure being done with the clip applicator 10 
connected directly to the actuator 14 is primarily not 
very deep within the body of the patient; therefore, mak- 
ing the security of the attachment a lesser concern than 
in a situation involving an endoscopic procedure. How- 

30 ever, the connection, as previously described, at the dis- 
tal end of barrel 1 24 involving pins 126 can be fashioned 
differently along the lines as will be described with refer- 
ence to Figures 5-7 so as to provide a fail-safe connec- 
tion if the clip applicator 10 is connected directly to the 

35 actuator 14. 

It should be noted that the trigger 118 returns from 
its closed position shown in Figure 10 to its open posi- 
tion shown in Figure 9 by virtue of spring 201 . 

At times it may be desirable to use the apparatus A 

40 of the present invention in an endoscopic procedure. 
When doing so, the extension member 12 becomes an 
additional advantage. Referring to Figure 5, the outer 
assembly of the extension member 12 is illustrated. An 
L shaped slot 144 is at the proximal end of extension 

45 member 12 and is for the same purpose as previously 
described in L shaped slot 1 10. L shaped slot 144 is dis- 
posed in guide 146 which extends the substantial length 
of extension member 12. Concentrically mounted to 
guide 146 is extension rod 148. Also, concentrically 

so mounted with respect to guide 146 is tube 150. Tube 
150 is secured to guide 146 by pin 152 which extends 
radially through guide 146, tube 150, and fixed cuff 154. 
Extension rod 148 has a longitudinal slot 156 to allow 
extension rod 148 to translate with respect to pin 152 

55 with pin 152 being a distal travel stop as shoulder 158 
engages pin 152. The position of extension rod 148 cor- 
responds to the open position of actuator 14, as shown 
in Figure 9. When the actuator 14 is assembled to the 
extension member 12, rod 136 and extension rod 148 
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are in alignment for tandem movement. As shown in 
Figure 7, guide 146 has a pair of opposed slots 1 60 and 
162. Slides 164 and 166 are disposed in slots 160 and 
162, respectively. A pin 168 extends through slide cuff 
170 and into slide 164. Similarly, a pin 172 extends 
through slide cuff 170 and into slide 166. It should be 
noted that the tube 150 has slots 174 and 176 to allow 
the assembly of slide cuff 1 70 and slides 1 64 and 1 66 to 
move with respect to guide 146. A spring 178 biases 
slide cuff 170 distally as a result of it bearing on fixed 
cuff 154. One pin 180 for each L shaped slot 110 
mounted to clip applicator 10 is disposed at the distal 
end of extension member 12. 

The L shaped slots 1 1 0 on the clip applicator 1 0 are 
preferably identical to the L shaped slots on the exten- 
sion 12 for interchangeability with actuator 14. Likewise, 
the pins 180 on extension 12 are preferably identical to 
pins 126 on the actuator 14. 

All of the components of extension member 12 hav- 
ing been described, the method of securing the clip 
applicator 1 0 will now be described. As shown in Figure 
8, the longitudinal component 112 of L shaped slot 110 
is aligned with pin 180. The clip applicator 10 is 
advanced proximally until longitudinal slot 112 registers 
with pin 180, as shown as the second step in the 
sequence of motions in Figure 8. The next step requires 
further advancement of clip applicator 10 in the proximal 
direction until pin 180 bottoms in longitudinal slot 112. 
As the third step occurs, the slides 164 and 166 are 
pushed proximally from their position in the second 
step, which, in turn, translates slide cuff 170 and com- 
presses spring 178. In the fourth step, the applicator 10 
is rotated so that radial component 1 1 4 of L shaped slot 
110 moves past pin 180. As the rotation progresses, 
ultimately the longitudinal component 112 becomes 
aligned with a corresponding slide 164 or 166. At that 
time, the force of spring 178 acts on slide cuff 170, 
which, through pins 168 and 172, forces slides 164 and 
166 distally until they are registered in longitudinal com- 
ponent 112. The force of spring 178 then retains the 
connection between extension member 12 and applica- 
tor 10 such that rotation is prevented and there is no 
accidental disconnection. If disconnection is desired, a 
force in the proximal direction must be applied to slide 
cuff 170 to overcome the force of spring 178 and trans- 
late slides 164 and 166 proximally to take them out of 
register with longitudinal component 112 of L shaped 
slot 1 1 0. At that time, rotation in the opposite direction of 
the previous rotation reverses the steps shown in Figure 
8 and allows for disconnection between the extension 
member 12 and the clip applicator 10. The extension 
member 12 can be made of any desirable materials 
and, as previously stated, may have a similar connec- 
tion at its proximal end, as illustrated for its distal end. 
This type of fail-safe connection could be positioned on 
the proximal end of extension member 12 in lieu of L 
shaped slot 144. Accordingly, depending on the need, a 
fail-safe connection can be provided in the connection 
between the actuator 14 and the extension member 12, 



as well as between the extension member 12 and the 
clip applicator 10 and between the actuator 14 and the 
clip applicator 10. 

Those skilled in the art will appreciate that the actu- 

s ator 14 is reusable as can be extension member 1 2. 

It should be noted that during the procedure, the 
surgeon can reorient the position of crimping members 
58 and 60 (see Figure 1) by applying a rotational force 
to knob 138 (see Figure 9). A rotational force applied to 

10 knob 1 38 is transmitted through sleeve 1 32, dowel 1 34, 
into holder 128 and pins 126, which causes the clip 
applicator 10, or the combination of clip applicator 10 
and extension member 12, to rotate in response to rota- 
tion of knob 138. 

15 Referring now to Figures 1-4, the operation of the 
clip applicator 10 will now be described in detail. The 
process of positioning and feeding the clips 28 will be 
described by reference to Figures 4A-4F. In Figure 4A, 
the feeder 30 is distally extended so that a clip 28 is 

20 between crimping members 58 and 60. Since the views 
of Figures 4A-4F are in sections, only crimping member 
58 is illustrated. In the second step illustrated in Figure 
4B, the feeder 30 has been retracted thus allowing the 
pusher 24 (see Figure 1) to push the clip stack 28 for- 

25 ward moving the next clip in line 28' through the inter- 
mediate position and final position illustrated in Figure 
4B. The pusher 24 pushes clip 28' into the delta point 
182. The delta point 182 has a ramp surface 184. The 
top cartridge 20 has a ramp surface 186. The front end 

30 or legs 188 of clip 28' engage ramp surface 186. The 
first contact is made between legs 188 and ramp sur- 
face 186. Alter this first contact is made, the next clip in 
line 28' is rotated slightly before the inner apex 190 (see 
Figure 1) of clip 28' contacts sloped surface 184. The 

35 next step as illustrated in Figure 4C where the clip 28' is 
now in position to be fed between crimping members 58 
and 60. The next step as shown in Figure 4D where the 
feeder 30 is pushing the clip 28* distally. The next step is 
illustrated in Figure 4E where clip 28' enters between 

40 crimping members 58 and 60. 

Referring now to Figure 1, it will be seen that the 
cartridge floor 34 has a flexible distal segment 192. The 
flexibility of the cartridge floor 34 gives the clip 28' the 
ability to rotate into approximately a 15° angle. Figure 

45 4F indicates the position shown in Figures 4A-4F with 
clip 28' now ready for application. 

To obtain the motions previously described with ref- 
erence to Figure 4, Figures 1 , 2A-2C, and 9 must be 
reviewed. The same sequence occurs if extension 12 is 

so mounted to actuator 14. Moving the trigger 118 from the 
open position of Figure 9 into the closed position of Fig- 
ure 10 advances rod 136 which, in turn, advances rod 
148, which provides a distal pushing force on closure 
member 52. Closure member 52 begins to move dis- 

55 tally. As a result of such distal movement, shoulder 106 
(see Figures 2A-2C) of closure member 52 (or first 
member) engages shoulder 102 on rack 84 (see Figure 
1). Thereafter, closure member 52 and idler rack 84 
move in tandem. As the idler rack 84 advances, it 
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rotates lower gear 80 (a part of the rotating assembly) 
as a result of the engagement of gear 80 with teeth 86 
on idler rack 84. Gear 76 then rotates through the con- 
nection between upper gear 78 and teeth 82 on feeder 
30 (or second member), causing feeder 30 to move in 5 
the proximal direction, as seen by comparing Figures 
4A to 4B. Simultaneously, while the feeder is being 
retracted, the closure member 52 is advancing toward 
tapered surfaces 54. The clip 28, which was between 
jaws 58 and 60 is crimped as jaws 58 and 60 move w 
toward each other when distal end 50 of closure mem- 
ber 52 advances against ramped surfaces 54 pushing 
them together. It should be noted that the feeder 30 has 
retracted sufficiently out of position between crimping 
members 58 and 60 before members 58 and 60 start rs 
moving toward each other. The sequence of these 
movements can be facilitated by selective placement 
and angularity of ramp surfaces 54 on jaw 46. 

As has been explained, the operation of actuator 14 
results in crimping of clip 28 as closure member 52 20 
advances distally over jaw 46. As this is occurring, the 
idler rack 84 moves distally as well, allowing finger 90 to 
snap over tab 92, as shown in Figures 2A-2B, by com- 
paring the first and second positions. With the closure 
member 52 fully advanced distally, the trigger 118 can 25 
be released. Spring 62 urges closure member 52 proxi- 
mally allowing the crimping members 58 and 60 to 
spread apart. Idler rack 84 moves proximally with clo- 
sure member 52 in the proximal direction until finger 90 
abuts tab 92. At that point, closure member 52 can con- 30 
tinue to move proximally due to notched area 98 being 
longer than the distance between shoulders 100 and 
102 of idler rack 84. However, once the finger 90 hits tab 
92, idler rack 84 is immobilized preventing any further 
distal movement of the feeder 30. The closure member 35 
52 continues to move proximally until tab 94 engages 
finger 90, as shown in Figure 2C. The continuing proxi- 
mal movement of closure member 52 forces finger 90 
around tab 92. When this occurs, spring 96 vigorously 
pulls idler rack 84 proximally until shoulder 102 contacts 40 
shoulder 106 on the closure member 52 (see Figure 1). 
The sudden proximal movement of idler rack 84 turns 
gear 76 vigorously resulting in rapid distal movement of 
feeder 30, as illustrated in Figure 4D-4F. At that point, 
the next clip 28' is ready for application. The purpose of 45 
temporarily immobilizing idler rack 84 is to allow the clo- 
sure member to retreat proximally a sufficient amount to 
allow the crimping members 58 and 60 to spread suffi- 
ciently before the feeder 30 advances the next clip 28' to 
position between crimping members 58 and 60. Without so 
such a delay, a possibility of jamming could exist if the 
feeder 30 advances the next clip 28' prior to the crimp- 
ing members 58 and 60 having had an opportunity to 
spread far enough to accept the next clip 28'. 

Figure 1 1 illustrates a stapler 1 0' which can be con- 55 
nected to the actuator 14 or the extension member 1 2 in 
the manner previously described. In the embodiment 
illustrated in Figures 1 1 A-1 1C, an L shaped slot 1 10' is 
used in the manner previously described. A feeder 30' is 



mounted for reciprocal movement within a top cartridge 
housing 20' and a bottom housing 18'. A return spring 
194 is mounted to the bottom housing 18' and bears on 
tab 196 to bias the feeder 30' in the proximal direction. 
The feeder 30' is actuated in a distal direction by using 
an actuator 14, which causes rod 136 to contact the 
feeder 30' in the manner previously described to move 
the feeder 30' distally advancing a staple 198 toward 
anvil 200. The staple 198 is formed around anvil 200 
due to the advancement of feeder 30'. Upon release of 
the trigger 118, spring 194 pushes proximally on tab 
196 which causes feeder 30* to move proximally. At that 
point, pusher 202 pushes the next staple in line down- 
wardly into the forming path so that upon subsequent 
distal movement of feeder 30\ the entire process is 
repeated. 

Claims 

1 . A surgical instrument assembly comprising: 

an actuating member formed to be grasped by 
hand; and 

an instrument having a body; 

said actuating member having a housing which 

accepts an end of said instrument body. 

2. The assembly of claim 1 wherein: 

securing means is provided on said body 
and said housing selectively engageable to prevent 
accidental disconnection during a surgical proce- 
dure; 

said housing comprises an extending mem- 
ber; 

said body comprises a receiving member; 

and 

said housing further comprises a locking 
member that selectively traps said extending mem- 
ber to said receiving member. 

3. The assembly of claim 2 wherein: 

said extending member comprises at least 
one pin; 

said receiving member comprises at least 
one slot; 

said locking member comprises a slide 
which selectively extends into said slot to secure 
said pin to said slot; and 

biasing means is provided to selectively 
move said slide. 

4. The assembly of claim 3 wherein: 

said slot comprises an opening to accept 
said pin; and 

said slide is circumf erentially offset from said 

pin; 

whereby insertion of said opening over said 
pin displaces said slide and compresses said bias- 
ing means; and 
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whereby rotation of said body advances said 
pin further into said slot and presents said opening 
in alignment with said slide to allow said slide to be 
biased into said opening to secure the connection. 

5 

5. The assembly of claim 4 wherein: 

said housing comprises a sliding cuff to 
selectively remove said slide from said opening to 
facilitate disconnection of said actuating member 
from said instrument. 10 

6. The assembly of any one of claims 1 to 5 wherein: 

said actuating member creates a longitudi- 
nal force responsive to hand operation; 

said instrument body further comprises: 15 

at least a first and second movable member; 
said force being applied by said actuating 
means to at least one of said first and second 
members; and 20 
means on said body responsive to said applied 
force and operably connectd to said first and 
second movable members for causing relative 
movement therebetween to accomplish a pro- 
cedure using said instrument. 25 

7. The assembly of claim 6 wherein: 

said first and second movable members are 
selectively urged to move in opposite directions by 
said means for causing relative movement. 30 

8. The assembly of any preceding claim wherein: 

said body contains at least one removably 
mounted extension segment; 

said body components connectable to each 35 
other at one end thereof to form a joint by virtue of 
interaction between an extending member mating 
with a receiving member and a locking member to 
selectively trap said extending member in said 
receiving member to form said joint. 40 

9. The assembly of claim 8 wherein: 

said housing comprises an actuating rod 
responsive to hand operation of said actuating 
member; 45 

said actuating rod extending into said exten- 
sion segment; 

said extension segment comprising an 
extension rod in alignment with said actuating rod 
to transfer motion of said actuating rod to said body so 
for operation of said instrument. 
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